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PROBLEM TO BE SOLVED: To provide an illuminator and a projection 
type display device which are small and lightweight. 
SOLUTION: The illuminator being used in this projection type display 
device 1 is provided with: an LED array 2 emitting color rays of light 
having different colors; and a uniformly illuminating means which 
uniformizes illuminance of incident rays of light from the LED array and 
emits them. The uniformly illuminating means has a function for 
narrowing angular distribution of incident rays of light and also for 
uniformizing illuminance distribution of the incident rays of light and is 
constituted of a rod lens array 3 in which a plurality of rod lenses 8 
each having a diffraction grating at both sides of an incident end face 
and an exiting end face are arranged in a flat surface shape or in a 
curved surface shape. 
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* NOTICES * ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The lighting system which is a lighting system equipped with the light source and the homogeneity 
lighting means which equalizes and carries out outgoing radiation of the illuminance of the incident light from 
said light source, and is characterized by having the diffracted-light study component which has the function 
which equalizes the illumination distribution of said incident light while said homogeneity lighting means narrows 
the angular distribution of said incident light. 

[Claim 2] The lighting system according to claim 1 characterized by said diffracted-light study component 
consisting of a transparent material of the shape of tubing by which rod-like the transparent material, inside, or 
external surface where the diffraction grating was prepared in the incidence end face at least was made the 
reflector. 

[Claim 3] The lighting system according to claim 2 characterized by preparing a diffraction grating also in the 
outgoing radiation end-face side of said diffracted-light study component. 

[Claim 4] The lighting system according to claim 2 or 3 with which said transparent material is characterized by 
considering as the shape of a taper of a point flare towards an outgoing radiation end-face side from an 
incidence end-face side. 

[Claim 5] The lighting system according to claim 1 characterized by said light source consisting of a source of 
sheet-like light where two or more solid-state light emitting devices were arranged a plane or in the shape of a 
curved surface. 

[Claim 6] The projection mold display characterized by equipping claim 1 thru/or any 1 term of 5 with the 
lighting system of a publication, the light modulation equipment which modulates the light from said lighting 
system, and the projector lens which projects the light modulated by said light modulation equipment. 
[Claim 7] The source of sheet-like light where two or more light sources in which outgoing radiation is possible 
were arranged by time amount sequential a plane or in the shape of a curved surface in the colored light of a 
different color, The homogeneity lighting means equipped with the diffracted-light study component which has 
the function which narrows the angular distribution of the incident light from said source of sheet-like light, and 
equalizes the illumination distribution of said incident light, pass said homogeneity lighting means from said light 
source — time order — the projection mold display characterized by having the light modulation means which 
consists of a light valve by which a time-sharing drive is carried out synchronizing with the outgoing radiation 
timing of each colored light by which outgoing radiation is carried out next, and the projector lens which 
projects the light modulated by said light modulation means. 

[Claim 8] The colored light of a mutually different color is prepared at each outgoing radiation side of two or 
more sources of sheet-like light in which outgoing radiation is possible, and two or more of said sources of 
sheet-like light. Two or more homogeneity lighting means equipped with the diffracted-light study component 
which has the function which narrows the angular distribution of the incident light from each source of sheet- 
like light, and equalizes the illumination distribution of said incident light, Two or more light modulation means 
which consist of a light valve which modulates each colored light by which is prepared in each outgoing 
radiation side of two or more of said homogeneity lighting means, and outgoing radiation is carried out through 
said homogeneity lighting means from said light source, The projection mold display characterized by having a 
color composition means to compound the colored light modulated by said two or more light modulation means, 
and the projector lens which projects the light compounded by said color composition means. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the configuration of small and a thin lighting system 

about a lighting system and a projection mold display. 

[0002] 

[Description of the Prior Art] Image light is compounded using light modulation equipments, such as a liquid 
crystal light valve, and the projection mold display which carries out expansion projection of the compounded 
image light at a screen through the incident light study system which consists of a projector lens etc. is known 
from the former. In the lighting system used for this kind of projection mold display, the light by which outgoing 
radiation is carried out from the light source of a metal halide lamp etc. is usually bright in a center section, and 
it has the uneven illumination distribution that the periphery section is dark. Therefore, the lighting system for 
projection mold indicating equipments is equipped with homogeneity lighting means, such as a fly eye integrator 
which consists of a fly eye lens of two sheets, or a rod integrator which consists of a rod-like transparent 
material (it may be hereafter called a rod lens), in order to specifically equalize an illuminated field and the 
illumination distribution in a liquid crystal light valve. 
[0003] 

[Problem(s) to be Solved by the Invention] The conventional projection mold display was equipped with much 
optical system, such as color separation optical system besides the above-mentioned lighting system, and color 
composition optical system, and its equipment itself was comparatively large-sized. Then, the miniaturization of 
equipment and thin shape-ization are called for with the spread of projection mold displays in recent years. 
[0004] Among the above-mentioned homogeneity lighting means, a fly eye integrator once divides incident light 
into two or more partial flux of lights with two or more lenses, and obtains the illumination light by which 
illumination distribution was equalized by superimposing these partial flux of lights on an illuminated field (liquid 
crystal light valve). Therefore, the distance between two fly eye lenses and the distance of a fly eye integrator 
and a light valve needed to be vacated to some extent, and this had become the failure of the miniaturization of 
equipment, and thin-shapeHzing. Moreover, in order to shorten distance, the large eccentricity of a lens needed 
to be taken, and there was a problem that processing of a lens became difficult. Furthermore, there was also a 
problem that the boundary between two fly eye lenses caused unnecessary dispersion. 

[0005] On the other hand, the light equalized more is obtained, so that equalization of illumination distribution is 
made and the count of a rod integrator of the internal reflection of incident light increases, when incident light 
repeats multiple times and internal reflection within a rod lens. In order to make [ many ] the count of the 
internal reflection of incident light, it is necessary to make the path of a rod lens small or to lengthen die length. 
However, making the path of a rod lens small cannot receive a limit from the magnitude of the light valve which 
is the magnitude and the illuminated field of the light source, and it cannot make it small inexcessively. 
Moreover, if the die length of a rod lens is lengthened, a lighting system will be enlarged and it will become the 
failure of the miniaturization of equipment, and thin-shape-izing. 

[0006] This invention is made in order to solve the above-mentioned technical problem, and it aims at using for 

this and offering a suitable lighting system to small and a thin projection mold liquid crystal display. 

[0007] 

[Means for Solving the Problem] It is characterized by having the diffracted-light study component which has 
the function for the lighting system of this invention to be a lighting system equipped with the light source and 
the homogeneity lighting means which equalizes and carries out outgoing radiation of the illuminance of the 
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incident light from said light source, and for said homogeneity lighting means to narrow the angular distribution 
of said incident light, and to equalize the illumination distribution of said incident light in order to attain the 
above-mentioned purpose. 

[0008] The conventional homogeneity lighting means consists of a fly eye integrator or a rod integrator, and to 
using refraction with a lens anyway, the homogeneity lighting means of this invention is equipped with a 
diffracted-light study component, and uses the diffraction phenomena of incident light. That is, since incident 
light is deflected using the diffraction by the diffracted-light study component in the case of this invention, 
incident light can be easily bent at a big include angle rather than the case where refraction with a lens is used. 
Consequently, equalization of the illumination distribution of incident light is attained in a short distance, and 
miniaturization of a lighting system and thin shapeHzation can be realized. 

[0009] Moreover, this homogeneity lighting means has the function which narrows the angular distribution of 
incident light so that the light source light which carries out outgoing radiation at a large include angle from the 
limited field can be extended to the size of a diffracted-light study component and light may carry out outgoing 
radiation at an include angle near in parallel to an optical axis. By this, when it is adopted for example, as a 
projection mold indicating equipment, incidence of the light can be carried out from the direction near the 
direction of a normal to a liquid crystal light valve, and the effectiveness of raising contrast is acquired. 
[0010] Rod-like the transparent material, inside, or external surface where the diffraction grating was prepared 
in the incidence end face at least can constitute said diffracted-light study component from a transparent 
material of the shape of tubing made into the reflector, for example. The "rod-like transparent material" or "the 
tubing-like transparent material by which an inside or external surface was made the reflector" said here is a 
rod lens from the so-called former. Moreover, in the case of a tubing-like transparent material, the inside or 
external surface of tubing is sufficient as the part in which a reflector is established [ "an inside or external 
surface was made into the reflector", and ], but the side in which light reflects in any case is the semantics of 
the inside of tubing. According to this configuration, the suitable diffracted-light study component for the 
homogeneity lighting means of this invention is easily producible only by preparing a diffraction grating in the 
incidence end face of a rod lens. Moreover, the deflection angle of incident light can be easily adjusted by 
changing the pitch of the irregularity of a diffraction grating. With this configuration, processing of a diffracted- 
light study component is not so difficult, and dispersion or loss of light do not arise inside a diffracted-light 
study component. 

[001 1] In that case, it is desirable to prepare a diffraction grating also in the outgoing radiation end-face side of 
said diffracted-light study component. According to this configuration, an include angle near in parallel can be 
made to deflect the light extended to the to some extent large field of an outgoing radiation end face by the 
diffraction grating by the side of an incidence end face to an optical axis by the diffraction grating by the side of 
an outgoing radiation end face. 

[0012] Although the thing of the diameter of said is sufficient as said transparent material towards an outgoing 
radiation end-face side from an incidence end-face side, it is good also as the shape of a taper of a point flare. 
Since it is bent in the direction near [ whenever light reflects by the lens inside ] an optical axis when a rod 
lens has the shape of a taper of a point flare, the light of the include angle more near parallel can be obtained to 
an optical axis. 

[0013] As said light source, the source of sheet-like light which arranged solid-state light emitting devices, 
such as light emitting diode (it is written as LED Light Emitting Diode and the following), plurality, a plane, or in 
the shape of a curved surface can be used, for example. According to this configuration, small and a thin lighting 
system are easily realizable. 

[0014] The projection mold display of this invention is characterized by having the lighting system of above- 
mentioned this invention, the light modulation equipment which modulates the light from said lighting system, 
and the projector lens which projects the light modulated by said light modulation equipment. 
[001 5] According to this configuration, small and a thin projection mold display are realizable by having had the 
lighting system of above-mentioned this invention. Moreover, a lighting system to angular distribution is narrow, 
and since the light by which illumination distribution was equalized is irradiated, there is little brightness 
nonuniformity and it can reproduce the image of high contrast. 

[0016] The source of sheet-like light where two or more light sources in which outgoing radiation is possible 
were arranged by time amount sequential a plane or in the shape of a curved surface in the colored light of the 
color from which other projection mold displays of this invention differ, The homogeneity lighting means 
equipped with the diffracted-light study component which has the function which narrows the angular 
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distribution of the incident' light fVbm said source of sheet-like light, and equalizes the illumination distribution of 
said incident light, pass said homogeneity lighting means from said light source — time order — it is 
characterized by having the light modulation means which consists of a light valve by which a time-sharing drive 
is carried out synchronizing with the outgoing radiation timing of each colored light by which outgoing radiation 
is carried out next, and the projector lens which projects the light modulated by said light modulation means. 
[0017] this projection mold display — "color order — the drive method called drive [ degree ] (color — 
sequential) method" is adopted. Therefore, unlike the projection mold indicating equipment of 3 conventional 
plate methods using three light valves for every colored light, a light valve can be managed with one piece (it 
becomes a veneer method), and the illumination-light study system to a light modulation means can also be 
further managed with one line. And since color separation optical system and color composition optical system 
become unnecessary, while components mark are greatly reducible, an equipment configuration can be 
simplified, and cost reduction can be planned. 

[0018] The projection mold display of further others of this invention the colored light of a mutually different 
color Two or more sources of sheet-like light in which outgoing radiation is possible, Two or more homogeneity 
lighting means equipped with the diffracted-light study component which has the function which is prepared in 
each outgoing radiation side of two or more of said sources of sheet-like light, and narrows the angular 
distribution of the incident light from each source of sheet-like light, and equalizes the illumination distribution 
of said incident light, Two or more light modulation means which consist of a light valve which modulates each 
colored light by which is prepared in each outgoing radiation side of two or more of said homogeneity lighting 
means, and outgoing radiation is carried out through said homogeneity lighting means from said light source, It is 
characterized by having a color composition means to compound the colored light modulated by said two or 
more light modulation means, and the projector lens which projects the light compounded by said color 
composition means. 

[0019] Unlike the equipment described in the top, this projection mold indicating equipment needs two or more 
light valves. However, since it is constituted so that outgoing radiation of the colored light of the color from 
which two or more light sources differ mutually may be carried out unlike conventional equipment, and the light 
valve is prepared for every colored light, a color separation means is not needed. Compared with the part and 
conventional equipment, an equipment configuration becomes easy. Moreover, since it is not necessary to 
synchronize the drive of the light source and a light valve like the equipment described in the top, a drive does 
not need to become complicated and does not need to need what also has so quick the speed of response of a 
light valve. 
[0020] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained with reference 
to drawin g 1 - drawin g 4 below [the gestalt of the 1st operation]. The gestalt of this operation shows the 
example of the projection mold color liquid crystal display of a color sequential drive method, the schematic 
diagram in which drawin g 1 shows the whole projection mold display 1 configuration — it is — the sign 2 in 
drawing — an LED array (source of sheet-like light), and 3 — a rod-lens array (homogeneity lighting means) 
and 4 — an PBS array and 5 — a liquid crystal light valve (light modulation means) and 6 — a projector lens — 
it comes out. 

[0021] LED array 2 by which, as for the projection mold display 1 of the gestalt of this operation, two or more 
LED 7r, 7g, and 7b (solid-state light emitting device) in which outgoing radiation is possible was arranged a 
plane or in the shape of a curved surface in each colored light of R, G, and B as shown in drawin g 1 , The rod- 
lens array 3 by which two or more rod lenses 8 for equalizing the illuminance of each colored light by which 
outgoing radiation is carried out from LED 7r, 7g, and 7b were arranged a plane or in the shape of a curved 
surface, The PBS array 4 which performs polarization conversion of light by which incidence is carried out from 
the rod-lens array 3, The outline configuration is carried out from the liquid crystal light valve 5 which 
modulates each colored light by which incidence is carried out from the PBS array 4 t and compounds an image, 
and the projector lens 6 which carries out expansion projection of the image compounded with the liquid crystal 
light valve 5 at a screen 9. Among these, the lighting system of the gestalt of this operation is constituted by 
LED array 2 and the rod-lens array 3 which are shown in drawing 2 . 

[0022] It connects with the light source drive circuit 10, the timing to which each LED 7r, 7g, and 7b emits light 
is controlled by this light source drive circuit 10, and LED array 2 has composition which can emit light in 
colored light like R, G, B, R, G, B, and — from each LED 7r, 7g, and 7b time amount sequential. 
[0023] As the rod-lens array 3 is shown in d rawin g 2 , the rod lens 8 (diffracted-light study component) which 
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consists of a wedge-shaped glass column is arranged a plane or in the shape of a curved surface corresponding 
to plurality and each LED 7r t 7g t and 7b. In drawin g 2 , the field of incidence end-face 8a and right-hand side is 
[ the field on the left-hand side of a rod lens 8 ] outgoing radiation end-face 8b. Drawin g 3 is the sectional view 
taking out and showing one rod lens 8. A rod lens 8 is the configuration of the shape of a taper of a point flare 
towards the incidence end-face 8a side to the outgoing radiation end-face 8b side, and diffraction gratings 9a 
and 9b are formed in the both sides of incidence end-face 8a and outgoing radiation end-face 8b, respectively. 
In the center section of the both-ends side of a rod lens 8, the pitch of the slot of each diffraction gratings 9a 
and 9b is large, and small in the periphery section. For example, the minimum pitch is about 1 micrometer and 
the greatest channel depth is about 0.35 micrometers. Moreover, each LED 7r, 7g, and 7b and each rod lens 8 
do not necessarily need to support 1:1, for example, one rod lens may support two or more LED. 
[0024] When the light by which outgoing radiation was carried out from each LED 7r, 7g, and 7b reaches the 
incidence end face of the rod-lens array 3, its illuminance of the core of LED is high, and it has the illumination 
distribution that the illuminance of the periphery section is low. However, in diffraction-grating 9of incidence 
end-face 8a of each rod lens 8 a, it diffracts at a large include angle so that the flux of light which hits an LED 
center section may spread outside more. And incident light repeats reflection by the inside of a rod lens 8, and 
when outgoing radiation is carried out from outgoing radiation end-face 8b, it is in the condition that the 
illuminance was equalized. Furthermore, outgoing radiation is diffracted and carried out to an include angle near 
in parallel to an optical axis by diffraction-grating 9b by the side of outgoing radiation end-face 8b. 
[0025] That is, functions differ a little by diffraction-grating 9a by the side of incidence end-face 8a, and 
diffraction-grating 9b by the side of outgoing radiation end-face 8b. While diffraction-grating 9a by the side of 
incidence end-face 8a mainly functions as an illuminance equalization means, diffraction-grating 9b by the side 
of outgoing radiation end-face 8b has the function to make it light become more close to parallel as an include- 
angle sensing element. When angular distribution becomes narrow, the amount of the light kicked with a 
projector lens becomes less, and the use effectiveness of light becomes high. When there is fully enough 
brightness of the light source by the application, just the incidence end-face side of a diffraction grating is 
enough. 

[0026] Moreover, since it is bent in the direction near [ since the rod lens 8 serves as the shape of a taper of a 
point flare in the case of the gestalt of this operation / whenever light reflects by the lens inside ] an optical 
axis, the light of the include angle more near parallel can be obtained to an optical axis. 
[0027] Two or more PBS, and 1/2 wavelength-plate 4c (phase contrast plate) which has polarization 
demarcation membrane 4a and reflective film 4b is put together, and the PBS array 4 carries out polarization 
conversion of one side of the p-polarized light and s-polarized light (linearly polarized light) which are contained 
in light from LED array 2, and arranges it with polarization of another side. Therefore, the physical relationship 
of each LED 7r, 7g, and 7b and the PBS array 4 is arranged so that incidence of the light by which outgoing 
radiation is carried out from these LED 7r, 7g, and 7b may be first carried out to polarization demarcation 
membrane 4a. 

[0028] The liquid crystal cell 31 of the transparency mold of the active matrix in TN mode which used the thin 
film transistor (it is written as TFT Thin Film Transistor and the following) as a component for pixel switching is 
used for the liquid crystal light valve 5, it is arranged and the incidence side polarizing plate 32 and the outgoing 
radiation side polarizing plate 33 are formed for the transparency shaft in the external surface of a liquid crystal 
cell 31 so that it may intersect perpendicularly mutually. For example, while outgoing radiation of the s- 
polarized light by which incidence was carried out to the liquid crystal light valve 5 in the OFF state is changed 
and carried out to p-polarized light, light is intercepted in an ON state. Although above LED array 2, the rod- 
lens array 3, the PBS array 4, and the liquid crystal light valve 5 may be estranged and arranged, for the 
miniaturization of equipment, and thin-shape-izing, it is desirable to stick all and to arrange. 
[0029] As shown in drawin g 1 , the liquid crystal light valve 5 is connected to the liquid crystal light valve drive 
circuit 1 1, and it has structure which it is made to correspond to each colored light by which incidence is 
carried out in this liquid crystal light valve drive circuit 11, and can drive the liquid crystal light valve 5 to time 
amount sequential. Moreover, it sets to the projection mold display 1 of the gestalt of this operation. It has the 
synchronizing signal generating circuit 12. By this synchronizing signal generating circuit 12 By generating a 
synchronizing signal SYNC and inputting into the light source drive circuit 10 and the liquid crystal light valve 
drive circuit 1 1 It has the structure where the timing which carries out outgoing radiation of the colored light, 
and the timing which drives the liquid crystal light valve 5 corresponding to the colored light can be 
synchronized from each LED 7r, 7g, and 7b. 
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[0030] namely, in the projection mold display 1 of the gestalt of this operation Time sharing of the one frame is 
carried out. From LED 7f, 7g, and 7b to time amount sequential R, By synchronizing the timing which is made to 
carry out outgoing radiation of each colored light of G and B, and carries out outgoing radiation of the colored 
light from each LED 7r f 7g, and 7b, and the timing which drives the liquid crystal light valve 5 It is made to 
correspond to the colored light by which outgoing radiation is carried out from each LED 7r, 7g, and 7b, the 
liquid crystal light valve 5 is driven to time amount sequential, and it has composition which can compound a 
color picture by outputting the picture signal corresponding to the colored light by which outgoing radiation is 
carried out from each LED 7r, 7g, and 7b. 

[0031] the projection mold display of the gestalt of this operation — the so-called "color order — the drive 
method called drive [ degree ] (color — sequential) method" is adopted. Therefore, unlike the projection mold 
indicating equipment of 3 conventional plate methods using three liquid crystal light valves for every colored 
light, a liquid crystal light valve can be managed with one piece (it becomes a veneer method), and the 
illumination-light study system to a light modulation means can also be further managed with one line. And 
since color separation optical system and color composition optical system become unnecessary, while 
components mark are greatly reducible, an equipment configuration can be simplified, and cost reduction can be 
planned. 

[0032] At the rod-lens array 3, since incident light is deflected using the diffraction phenomena of a light 
especially according to diffraction gratings 9a and 9b, incident light can be easily bent at a big include angle 
rather than the case where a mere rod lens is used. Consequently, equalization of the illumination distribution of 
incident light is attained in a short distance, and miniaturization of a lighting system, thin-shape-izing as a result 
miniaturization of a projection mold display, and thin shapeHzation can be realized. Moreover, a lighting system 
to angular distribution is narrow, and since the light by which illumination distribution was equalized is irradiated 
by operation of the rod-lens array 3, there is little brightness nonuniformity and it can reproduce the image of 
high contrast according to it. 

[0033] In addition, although the rod-lens array 3 was constituted from a gestalt of this operation only using the 
taper-like rod lens 8 which prepared the both sides of incidence end-face 8a and outgoing radiation end-face 
8b diffraction gratings 9a and 9b, it may replace with this configuration and a rod-lens array as shown in 
drawin g 4 may be used. That is, the rod-lens array 21 shown in drawin g 4 is the thing of a configuration of 
having connected further the rod lens 22 of the shape of a rod of the diameter of said to the outgoing radiation 
end-face 8b side of the rod-lens array 3 shown by drawin g 2 by the incidence end-face 22a and outgoing 
radiation end-face 22b side. The equalization function of illumination distribution can be raised more, without 
according to this configuration, increasing the thickness of a lighting system so much according to the added 
operation of the rod-lens array 21, when equalization of illumination distribution and reduction of angular 
distribution are still inadequate even if the rod-lens array 3 shown by drawin g 2 is a thin shape. 
[0034] The gestalt of operation of the 2nd of this invention is explained with reference to drawin g 5 - d raw ing 7 
below [the gestalt of the 2nd operation]. The basic configuration of the projection mold display of the gestalt of 
this operation is completely the same as that of the gestalt of the 1st operation, and it is only that the 
configurations of a rod-lens array (homogeneity lighting means) differ. Therefore, explanation of the whole 
projection mold display is omitted and only a rod-lens array explains it. 

[0035] With the gestalt of the 1st operation, to having constituted the rod-lens array from a taper-like rod lens, 
the gestalt of this operation constitutes the rod-lens array 50 from the incidence end-face and outgoing 
radiation end-face side using the rod lens 51 of the shape of a rod of the diameter of said, as shown in drawin g 
5 . That is, the rod lens 51 (diffracted-light study component) which the rod-lens array 50 of the gestalt of this 
operation becomes from a glass column is arranged a plane or in the shape of a curved surface corresponding 
to plurality and each LED 7r, 7g, and 7b. In drawin g 5 , the field of incidence end-face 51a and right-hand side is 
[ the field on the left-hand side of a rod lens 51 ] outgoing radiation end-face 51b. 

[0036] Drawin g 6 is the sectional view taking out and showing one rod lens 51. Diffraction gratings 52a and 52b 
are formed in the both sides of incidence end-face 51a of a rod lens 51, and outgoing radiation end-face 51b, 
respectively. In addition, also with the gestalt of this operation, each LED 7r, 7g, and 7b and each rod lens 51 do 
not necessarily need to support 1:1, for example, one rod lens may support two or more LED. 
[0037] When the light by which outgoing radiation was carried out from each LED 7r, 7g, and 7b reaches the 
incidence end face of the rod-lens array 50, its illuminance of the core of LED is high, and it has the illumination 
distribution that the illuminance of the periphery section is low. However, in diffraction-grating 52of incidence 
end-face 51a of each rod lens 51 a, it diffracts at a large include angle so that the flux of light which hits an 
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LED center section may spread outside more. And incident light repeats reflection by the inside of a rod lens 
51, and when outgoing radiation is carried out from outgoing radiation end-face 51b, it is in the condition that 
the illuminance was equalized. Furthermore, outgoing radiation is diffracted and carried out to an include angle 
near in parallel to an optical axis by diffraction-grating 52b by the side of outgoing radiation end-face 51b. 
[0038] Moreover, you may make it form the blazeHzed diffraction gratings 53a and 53b, as it replaces with the 
groove mere diffraction gratings 52a and 52b shown in drawin g 6 , for example, is shown in drawin g 7 . In this 
case, since the diffracted light can be centralized on a specific degree, it becomes easy to perform control of 
light, i.e., equalization of the illumination distribution of light. 

[0039] The gestalt of operation of the 3rd of this invention is explained with reference to drawin g 8 and drawin g 
9 below [the gestalt of the 3rd operation]. Although the example which used the rod-lens array as a 
homogeneity lighting means was given with the gestalt of the 1st and the 2nd operation, the gestalt of this 
operation explains the example which does not use a rod-lens array for a homogeneity lighting means. 
[0040] With the gestalt of this operation, it replaces with the rod lens which has the 1st and the diffraction 
grating mentioned with the gestalt of the 2nd operation, and as shown in drawin g 8 R> 8, the homogeneity 
lighting means consists of only diffraction gratings 54a and 54b of two sheets as space in the meantime, without 
using a rod lens. Moreover, as shown in drawin g 9 , diffraction gratings 56a and 56b can be formed on each 
curved surface of two lenses 55, and what blazeHzed diffraction gratings 56a and 56b further can also be used. 
Also in the gestalt of this operation, by having had the homogeneity lighting means of the above-mentioned 
configuration, while narrowing the angular distribution of incident light, the function which equalizes the 
illumination distribution of light can be done so. 

[0041] The gestalt of operation of the 4th of this invention is explained with reference to drawing 10 below [the 
gestalt of the 4th operation]. Although the gestalt of this operation is also the example of a projection mold 
color liquid crystal display, the gestalt of this operation shows the example of 3 plate methods to the gestalt of 
the 1st - the 3rd operation having been the example of the veneer method of a color sequential drive method. 
Drawing 10 is the enlarged drawing showing the outline configuration of a projection mold display. In addition, in 
drawin g 10 , the same sign is given to drawin g 1 and a common component, and detailed explanation is omitted. 
[0042] As opposed to having used LED array 2 which arranged LED 7r, 7g, and 7b which may emit light with the 
gestalt of the 1st operation in the colored light of the color from which R, G, and B differ as the light source in 
the same side In the projection mold liquid crystal display 36 of the gestalt of this operation LED array2r which 
arranged LED7r which may emit light in the colored light of R in the same side as shown in dra wing 10 , Three 
of LED array 2b** which arranged LED7b which may emit light in 2g of LED arrays which arranged LED7g which 
may emit light in the colored light of G in the same side, and the colored light of B in the same side are used as 
a source of sheet-like light. And the rod-lens array 3 which is from the rod lens 8 which has the diffraction 
gratings 9a and 9b ( drawin g 10 illustration abbreviation) same with having used with the gestalt of the 1st 
operation on the each LED arrayr [ 2 ] and 2g and outgoing radiation side of 2b is arranged. The lighting system 
of the gestalt of this operation is constituted by LED arrays 2r and 2g, and 2b and the rod-lens array 3 for each 
[ these ] colored light of every. Therefore, the projection mold display of the gestalt of this operation has three 
lighting systems for every colored light. 

[0043] The PBS array 4 is formed in the outgoing radiation side of each rod-lens array 3, and the liquid crystal 
light valve 5 which modulates each colored light of R, G, and B further is formed, respectively. And three 
colored light modulated with each liquid crystal light valve 5 is constituted so that incidence may be carried out 
to the cross dichroic prism 25 (color composition means). As for this prism 25, the dielectric multilayers in 
which four rectangular prisms reflect the dielectric multilayers which are stuck and reflect red light in an inside, 
and blue glow are formed in the shape of a cross joint. The light which three colored light Lr, Lg, and Lb is 
compounded by these dielectric multilayers, and expresses a color picture by them is formed. It is projected on 
the light by which color composition was carried out on a screen 9 with a projector lens 6, and the expanded 
image is displayed. 

[0044] Unlike the equipment of the gestalt of the 1st operation, the projection mold indicating equipment of the 
gestalt of this operation needs three liquid crystal light valves 5. However, since it is constituted so that 
outgoing radiation of the colored light of the color from which three lighting systems differ mutually may be 
carried out unlike conventional equipment, and the liquid crystal light valve 5 is formed for every colored light, a 
color separation means like the dichroic mirror in conventional equipment is not needed. Compared with the 
part and conventional equipment, an equipment configuration becomes easy. Moreover, since it is not necessary 
to synchronize the drive of LED arrays 2r and 2g, and the 2b and the liquid crystal light valve 5 like the 
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equipment of the gestalt of the 1st operation, a drive does not need to become complicated and the speed of 
response of a liquid crystal light valve does not need to need so quick a thing, either. 

[0045] And since incident light can be easily bent at a bigger include angle than the case where a mere rod lens 
is used by having used the rod-lens array 3 which has a diffraction grating also in the gestalt of this operation, 
The same effectiveness as the gestalt of the 1st operation that there is little brightness nonuniformity which 
equalization of the illumination distribution of incident light of is attained in a short distance, and can realize 
miniaturization of a lighting system, thin-shape-izing as a result miniaturization of a projection mold display, and 
thin shape-ization, and it can reproduce the image of high contrast can be acquired. 

[0046] In addition, the technical range of this invention can add various modification in the range which is not 
limited to the gestalt of the above-mentioned implementation and does not deviate from the meaning of this 
invention. For example, what is necessary is just to deflect incident light, using the diffraction phenomena of 
incident light as a diffracted-light study component used for the homogeneity lighting means of this invention. 
For example, the lens in which the diffraction grating was formed on others, a flat surface, or a curved surface 
etc. can be used. [ rod lens / which has the diffraction grating used with the gestalt of the above-mentioned 
implementation ] Moreover, although the general example as an optic used for a polarization conversion means, 
a light modulation means, a color composition means, etc. was given, if only it has an above-mentioned function, 
although mentioned with the gestalt of the above-mentioned implementation, you may choose as others 
suitably. It is good also as a configuration which excluded the polarization conversion means for the application 
than to which greater importance is not attached to brightness. Moreover, arrangement of a homogeneity 
lighting means and a polarization conversion means may be contrary to the gestalt of the above-mentioned 
implementation as a configuration of a projection mold display. Although the gestalt of the above-mentioned 
implementation showed the example which used the lighting system of this invention for the projection mold 
display, it can also use for the display of a direct viewing type. 
[0047] 

[Effect of the Invention] As mentioned above, since incident light is deflected in a homogeneity lighting means 
using the diffraction by the diffracted-light study component according to this invention as explained to the 
detail, incident light can be easily bent at a bigger include angle than the case where a mere lens is used, 
equalization of the illumination distribution of incident light is attained in a short distance, and miniaturization of 
a lighting system and thin shape-ization can be realized. And small and a thin projection mold display are 
realizable with adoption of this lighting system. Moreover, a lighting system to angular distribution is narrow, and 
since the light by which illumination distribution was equalized is irradiated, there is little brightness 
nonuniformity and it can reproduce the image of high contrast. 
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>Xru-T3©fflf#«B8 bWCC, A*f*SE2 2 afinj<t 
ffl#*Siffi2 2 b«9irRia©*|ltt©P v FU>X2 2* 

El2r^L/cu » Fu>xru>f 3*»ffl-ctt*^rfc 

m^C. fflai,1tUy FU>X7W2 l<DVEmfc£~7 
[0 0 3 4] [JH2 OHiOfS] «T, *«H©JB2 

Momi&o)mmmmm&<Dm*mmtm 1 <omm<om 
r> (z>««3&wtt*©*r*4. J;^, ttM3a«^« 

4 0 

[0 03 5 1 ^1 ojatojgmtrtt, ^-^«©P ? F 

Jfi©^S8r«. BSCCS^-J^CC. AS^SffifflJiffl^S 
fflfflB4"CraffiO»K<DOv FU>X5 1»TP7 F 

Ei©a^FU>X7l/>(5 0tt, »7^?)tt5a 
* FU>X5 1 <0«#*Jim *HMt §LED7 
r, 7g, 7 bCc>(tKLr^ffi«a/c«ftffi«Cc@Sg5 
ft/cfc(D-C£>4o ^5&ttel>T, FU>X5 1 
*©lf#A#f»ffi5 1 a, £M®H*SEUMttH5 1 b 4 

[0 0 3 6 ] H6B-OOP-; FU>X5 1 
r^lrlir^So FP>X5 1(DAS#SM5 1 
a , WS^ffiffl5 1 b <DS*6C0*t*P 5 2a. 5 2 b ^ 

-eti-enff^$nri^4 0 ft*j*^e»©ji5S8rfe, §l 

E D 7 r , 7 g. 7 biga^ FU>X5 lMflfe 
1 : lCC»jCOTC»4 ! i&BttJ6c<, WiL«1S»ffl©LE 

[0037] SLED7 r, 7 fir , 7 b&hmStZtltc 
m*. FU>X7U-f 50 ©AW^ffitefJiSU/cBS 
^r«L E D©4 , ^«OJWEt3W*< , Ja»SS©Mfi^fi 

>X5 l(DAS«ffl5 1 a<DHJftS^5 2 atcfec^r, 
LED * A: 4*K*s± 0 jHIJ(ca# 4 J: 5 A 

*C^SrisI*f3n4. ^LT, A«*«a^FU>X 
5 l©rtB"CJS»*«0ilL. ail«ffi5 1 bfrZmtt 

^ n 4 Wj«rttjHBC*i3Sp-H b 3 n t a o r c > 4 0 

3 ffll«ffi5 1 bM0>B*rtt?5 2b^J:ot7fe 

[0 0 3 8] H6«l^oyt#tt4»tt©@«f» : F- 
5 2 a, 5 2bCCKitr, WiL«ia7 fC^"T J:^ tc, ^ 
U-X{bL/c@*ft§^-5 3 a. 5 3b*«W4<fc5«C0 
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[0039] [m3<Dmm<Dnm] $^®^3 
i, mzom&mmvte. ^-mm^-mtbxoy k 

[0 04 0 ] $:^CD^-C^, JH K JH 2 (Dmi&OB 

mx-mitcmfxte^m? v Ku>xtc^r, h 

T-5 4a, 5 4 bCD^r-e(DP H ^i^raiOr^|-MHJ^ 
©£«t/?SUTl>& 0 &fcH9CC*Vr<£5K, 2ftCDU> 
X5 50#^CDM±tc(iIJfT^T-5 6 a. 5 6b^ 
tt, ^6tC[H»f^5 6 a, 5 6 b Xitbtcb 

<D*m^*>c±i>-c$2> 0 ^mmcommc^^x ± 
[0041] [mwmmcD&m **w©»4 

IB 3 cDi!J6©ff2^ 

lion fWffl«^««©«»««**rifc*H-c* 

[0 042101 ©3gJSO«»rW, LTR, 
G, B©S4Sfi©fi36*J6*UfiS L E D 7 r , 7 
g. 7 b£[^-MF^cSe?Ub/cLEDTW2£m>fc 
<DCC*fU *^ffi(D^CDj3:*fM^ H B s ^^3 6-C 

HI 0$C*Vr<J:5fc:. R©feMMLf#SLED 
7 r *|§]— MrtCCie^iJL/cLE D7 IW 2 r , GCDfefc 
*MU»-5LED 7 fir*R|— ffirtCCi^JOfcL E D T 
W2g, B©fe#*£fe)fcU#*LED7 b*H-ffirt 
iCffi?Ut/fcLEDTlW2 b, CD3ffl^rffi«^iUr 
ffl^"Ct^ B fit, §LED7U>f2r t 2g, 2b 
©ffl*NM&Cfi, »1 ©IIJteOJgffirffll^cCDiBiacDS 
W9a, 9 b (0 1 0T«SI^B8) tftSP^K 
U>X8fr6tt4a* KU>XT W3#ffiB3ftTt> 

Cft^g-feTfcSOLE D7 U-f 2 r . 2 gr, 2bt 
p * K U >Xr W 3 Cc J: -3r*IOIiCTB»©IH5B*!B 

^35B«S&3feS{c 3*sR©flSe8»B4#ori^4. 
[0 04 3 ] KU>Xy W 3 (Dffl&tfflrjCCPBS 

TU>f 4#Ktt6ft, 3<3&CR, G, BcDsa^^^iia 

Or, *«a^-Y h^^^5CC<fcr>TaiH3n/c3o(D 
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5 tt 4 ocDii:^ 7* u x Aj&sfeo ^fc> $ n/c <dt& o , 

Rflttt^JBJBItCJror 3o©ML r , Lg, Lb^ 

fc t£ » S » U > X 6 (c ± 9 X * y - > 9 ± Cc fttt S ft . 
J£A 3 ft fcHH*#i«55 3 ft h o 
[0 044] *JgifeO^S8©ta:S*S[*7j^gB6*, » 1 <o 
io HJScDJKSSOKBtS^O, 3fflO«S7>f 

tta&o, 3oo«a?8«B^2c^ca<csecoe76*Hi 

#«w&ftri>£©r, se*©S6Btcto^sy>r^o>f 

fl\ S^©S»Ccit^ri6B»«^IB*CC&4, £/c 
01©HJfi©0JIR(DKfi©J:5CCLEDr U-T 2 r, 2 

20 Jt«itafc*ftgiIl»fe©*^SiL&<r«tf. 

[0045] fur, ^mmommitc^xh. e#t*s 

r, »tt*n* Ku>X*ffli^c«^<fcO*>A*^a 

mt. nmit. a^xtmmmmmmmo'mit. mm 

30 [0 046] ^m<oi^mmm^±iEmm<onm 

tt, AW*oia«^**fflt»rAW**«iai3**«>o 
r*ft« ±fsj|jscr)^figrffli>/ciajf*8 

3©c»#a©iBB«±iai«o?&ad: asr* or 

lr>. ±82SIJ6©«»ri**«K©B8W«B*!a«S*^ 
«BCCffll»A:W*^Lyt*s, K«ao«^«EBK:A^« 

[0 04 7] 

50 <feft«, *-«BM*S{c*5C^rEIJf*mR^-CcJ:SHJT 
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iist^iPi-r a c £ wv * S . 

[HiHOllMittBMin 

[Hi] i ©n«s©^flS©ta*faL*^a 

[04] isj. fawSBosoBW^-riRfflia-c**. 
[05] * 2 om&mimonmmMfmm: 

[0 6] in. «aw*a*fltesr*H*f«hF-*fliitfc— 
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* [07] Is!, n ? \?\s>X<D%.Bffl%7n-?ffiWm-V$> 
£. 

[08] *#|BJ<D^ 3 OSUfeCD^ffifCfcW Z>#)—MW 

[09] n. is-jH?n*s©SHB«*^rwamar* 
[010] **6W©»4 ©nsso^ss<Dta:sts^is 

10 1, 3 6 ttNS&j&tnf 

2 LED7M (ffitfc«D 

3 , 5 0 o? KU>X7l/-f 

4 PBS7U-T 

5 msk? a h (**H*a> 

6 &<WU>X 

7r. 7g, 7b LED <*«) 
8,22,51 a •? FU>X 
9 

9a, 9b, 52a, 52b, 53a, 53b. 54 
20 a, 54b, 56a, 56b 0}/rtST- 
* 25 * D^^OD-f v i'^'JXA <fe^j£3M8) 



[01 ] 
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7r- 
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22a- 



2 3 



-8b 



22 7r- 
v 22b 

-22 7g^ 
-22 7b- 



21 



51a- 



[05] 
51 

rrh 



-51b 



[18] 



50 

[09] 



1 

54a 



55- 



t 

54b 



-55 



56 
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r 



5 6 



ime) 




3 4 
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[07] 
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(51)Int.Cl. 
GO 2 B 



GO 2 F 



19/00 
27/28 

1/13 
.1/133 

1/1335 



5 0 5 
5 2 0 



F I 

G 0 2 F 1/13 



1/133 

1/1335 

1/13357 



5 0 5 
5 2 0 



f-va-K (##) 
2 HO 9 9 
2 K 1 0 3 
3K042 



1A3357 



F 2 1 Y 101:02 
F 2 1 M 1/00 



R 



// F 2 1 Y 101:02 

F £ - A 2H049 AA04 AA14 AA60 AA64 

2 HO 52 BA02 BA09 BA14 
2H088 EA12 EA13 EA14 EA47 EA48 



HA06 HA08 HA13 HA15 HA18 
HA21 HA23 HA24 HA25 HA28 
HA30 JA05 IWV02 MA20 
2H091 FA05X FA05Z FA07X FA07Z 
FA11Z FA14Z FA19X FA19Z 
FA23Z FA26X FA41Z FA45Z 
GA11 GA13 HA07 LAH LA17 
LA30 m07 
2H093 NA63 NA64 NA65 NC16 NC41 
NC43 ND04 ND42 ND54 NF05 
2H099 AA11 BA09 CA02 CA08 DA05 
2K103 AA05 AB07 BA02 BC20 BC42 
3K042 AA01 AC06 BA09 BE02 



